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The epidermal characteristics of five selected Melastoma L. species in Fraser Hill, Pahang that belongs to 
Melastomataceae family had been investigated. These five species namely M. muticum Ridl., M. decemfidum 
Roxb., M. perakense Ridl., M. sanguineum x malabathricum and M. malabathricum var. normale. The objective 
of this study is to determine whether epidermal characteristics in Melastoma could be taxonomic value in 
systematic and diagnostic investigations. Methods of the investigation involved epidermal peel and scanning 
electron microscopy. Results obtained revealed that the presence of hypostomatic stomata and guard cells 
pairs were elliptic in shaped for all species studied. Apart, the pattern of anticlinal walls on adaxial and abaxial 
surfaces was straight to wavy for all species studied except for wavy to sinuous anticlinal walls on abaxial 
surface of M. sanguineum x malabathricum. Furthermore, two types of stomata were observed among species 
studied such as anomocytic and diacytic stomata. Results showed that diacytic type was only present in M. 
sanguineum x malabathricum therefore could be a criterion to diagnose the species. Lastly, this present study 
was also reported on the presence of two types of guard cell pairs such as raised or slightly raised and sunken 
guard cell pairs. In conclusion, the present study revealed that the anticlinal walls and stomata patterning 
possess as taxonomic importance in identification and classification of Melastoma either at genus or species 
level. 
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1. INTRODUCTION 
Melastomataceae is one of the largest families in flowering plants which 
distributed in tropical and sub-tropical regions around the world (Ong and 
Yong, 2007). This family has been also distributed throughout the wet 
tropics in montane to lowland areas, savannas and disturbed vegetation 
(Heywood, 2007). On the other hand, the genus Melastoma 
(Melastomataceae) occurs throughout South-east Asia and extends to 
India, South China, Japan, Northern Australia and Oceania which 
commonly found in rainforests and along the roads (Meyer, 2001). It is 
also reported that the distribution of Melastoma can be occurred in the 
open areas in primary and secondary forests (Tan et al., 2010). 
The genus of Melastoma consists of various flower colors that vary from 
violet to purple, pinkish purple to mauve, pink and white colors (Nirmal et 
al., 2013). However, it has stated that Melastoma are mostly composed of 
purple or pinkish purple flowers while those with mauve or pink flowers 
commonly distributed in the highland areas. In addition, Melastoma are 
comprised of medicinal values that later possibly utilized in 
pharmaceuticals field. In last two decades, the pharmaceutical industries 
are more focusing on the medicinal plants because of the increased in 
awareness and interest of public and scientific community on the 
medicinal plants usage (Nirmal et al., 2013). For instance, the leaves and 
roots of M. decemfidum have been utilized to treat diarrhea, dysentery, 
gastric ulcers, epilepsy and rheumatism (Lohezic-le et al., 2002). Besides, 
the floral tissues of M. decemfidum are also used to inhibit cancer cell line 
of human breast cancer (Susanti et al., 2007). 
The identification and classification of Melastoma seems to be very 
difficult because of the closed similarity in morphological parts between 
the species in the same genus. The identification and classification process 
are more problematic when there is lack or no reproductive parts obtained 
from the field sampling. Additionally, the previous study on Melastoma 
species especially in Peninsular Malaysia is very sporadic reported. That 
is the reason why the anatomy and micromorphology tools are been used 
especially to treat the systematic position of this plants. In other words, 
leaf anatomy and micromorphology is considered as one of the important 
taxonomic tools that been used for the identification and classification of 
the plants. Therefore, it was the aim of the present study to investigate the 
taxonomic significance of anticlinal walls and stomata patterning in the 
identification and classification of Melastoma either at species or genus 
level.  
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2. MATERIALS AND METHODS 
Fresh leaves sample of five selected Melastoma species which are M. 
muticum, M. decemfidum, M. perakense, M. sanguineum x malabathricum 
and M. malabathricum var. normale were collected from Fraser Hill, 
Pahang. Specimens obtained from the field sampling were dried, curated, 
identified and deposited at Herbarium of International Islamic University 
of Malaysia, Kuantan, Pahang. Fresh leaves sample were fixed in 3: 1 AA 
Solutions (70% Alcohol: 30% Acetic Acid) (Johansen, 1940). The methods 
of anatomical epidermis study involved epidermal peeling. The epidermal 
peels were prepared using Jeffrey’s solution and stained with Safranin.  
Slides were mounted in Euparal after dehydration process. Slides were 
dried in oven at 60 °C for one week. Anatomical images were captured by 
using LEICA ICC50 HD camera attached to light microscope with the aided 
of LAS EZ Software. For micromorphology study, scanning electron 
microscopy (SEM) method was applied. The specimens were taken from 
dried sample of herbarium in which 1cm2 lamina portion of leaf samples 
were cut and mounted on mounting holder. The specimens were then 
coated with gold by using sputter-coated machine. The observation of 
micromorphological characteristics were done under Scanning Electron 
Microscope Zeiss Model Evo 50. 
3. RESULTS AND DISCUSSION 
In this present study, the study of epidermal surfaces revealed a number 
of important anatomical and micromorphological characteristics which 
exhibit interspecific variations that are significance for the identification 
of Melastoma. To be noticed, the anticlinal walls are mostly reported to be 
sinuous in leaf blade of dicotyledons compared to be elongated in many of 
monocotyledons (Fahn, 1967). Additionally, plants are also been 
distinguished by various types of epidermal cells since the epidermis 
varied in shape, size and arrangement. The value of sinuous wall is actually 
helps to increase the tensile strength of the epidermis (Korn, 1976). The 
present study based upon the anticlinal walls and stomata patterning 
hereby are reported to be useful in taxa delineation of Melastoma. 
Findings from this study revealed that two types of anticlinal walls 
occurred among Melastoma species. All species showed the patterns of 
straight to wavy anticlinal walls for both abaxial and adaxial surfaces 
except for M. sanguineum x malabathricum. The abaxial surface of this 
species showed wavy to sinuous anticlinal walls which possibly 
considered as a diagnostic character for the species. Finding of this study 
hence supports the previous research on the variation of anticlinal walls 
in the identification of plant species especially at the coastal area (Nurul-
Aini et al., 2019). Figure 1 below shows the two patterns of anticlinal walls 
in some of Melastoma species. 
 
Figure 1: The patterns of anticlinal walls. A) Straight to wavy anticlinal 
walls in M. muticum. B) Sinuous to wavy anticlinal walls in M. sanguineum 
x malabathricum. Scale: A & B) 50 µm 
Furthermore, the stomata are usually found on the aerials parts of plants 
especially on leaves, stems and rhizomes. The stomata might also be found 
on petals, stamina filaments, carpels and seeds but usually they are non-
functional (Fahn, 1967). To be noticed, the presence of stomata on both 
sides of leaves is known as amphistomatic whereas hypostomatic stomata 
occurred if they present on lower side of leaves only. The stomata is 
actually plays a key role of water movement and gaseous exchange in 
plants (Cutler, 1978). Besides, the stomata arrangement has also been 
reported to be differed between monocotyledons and dicotyledons plants. 
The stomata are parallel arranged in monocots while irregularly arranged 
for dicots (Fahn, 1967). This present study thereby reported on the 
presence of hypostomatic stomata in all selected Melastoma species hence 
could be a character to characterize the genus.  
 
To be noted, stomata may also vary in their types and shapes. The 
character of stomata types has been reported to be used in distinguishing 
Coniferales (Fahn, 1967). Previous study has discovered on four main 
types of stomata in dicotyledons based on the basis arrangement of 
subsidiary cells which are; anomocytic, anisocytic, paracytic and diacytic 
types (Metcalfe and Chalk, 1950) The anomocytic type is referred to the 
guard cells that surrounded with certain number of subsidiary cells which 
do not differ in shape and size from other epidermal cells. Meanwhile, 
diacytic type is referred to the stomata that surrounded by two subsidiary 
cells at which the common wall is at right angle to the longitudinal axis of 
the stomata (Fahn, 1967). To be added, the parameter of stomata types 
has also been applied in the identification and classification of selected 
taxa in Acanthaceae (Noor-Syaheera et al., 2015). 
 
Findings from this study therefore revealed that two types of stomata are 
been observed among five selected Melastoma species. All the species 
studied show the anomocytic stomata except for M. sanguineum x 
malabathricum which shows diacytic type of stomata. Hence, this 
character might be used to diagnose the species. Figure 2 below shows the 
presence of anomocytic (Figure 2A) and diacytic (Figure 2B) stomata in 
selected Melastoma species.  
 
Figure 2: The types of stomata. A) Anomocytic stomata in M. 
malabathricum var. normale. B) Diacytic stomata in M. sanguineum x 
malabathricum. Scale: A & B) 50 µm 
Not only that, the leaf micromorphological characteristics are also been 
useful in taxa delineation of plants. The characters of guard cell pairs of 
stomata could be categorized into sunken or raised relatively to the 
epidermal cells of the plants (Fahn, 1967). Apart, the guard cell pairs might 
be also differentiated by its outline shaped (Fahn, 1967). Previous study 
reported on the significance of guard cell pairs outline in distingushed 
Parashorea species (Noraini and Cultler, 2009). Additionally, this 
parameter has also been applied in the study of some Melastoma species 
from Peninsular Malaysia (Noorma-Wati et al., 2015). Thereby, this 
present study discovered on the presence of elliptic guard cells pairs 
(Figures 3A & 3B) in all selected Melastoma species thus supported the 
previous research reported on the presence of elliptic guard cells pairs in 
Melastoma species (Noorma-Wati et al., 2015). 
 
Apart, the present micromorphology study has also discovered on the 
presence of raised or slightly raised and sunken stomata among the 
selected Melastoma species. The presence of raised stomata are shown in 
two Melastoma species such as M. muticum and M. decemfidum (Figure 3A) 
whereas slightly raised and sunken stomata observed in M. perakense, M. 
sanguineum x malabathricum and M. malabathricum var. normale (Figure 
3B). This parameter is therefore useful to narrow down or circumscribe 
the Melastoma species.  
 
Figure 3: The patterns of stomata and guard cells pairs. A) Raised guard 
cells pairs in M. decemfidum. B) Slightly raised and sunken guard cells 
pairs in M. perakense. Scale: A & B) 2 µm 
4. CONCLUSION 
Results of the study reveal a number of interesting features with some 
characters that possibly considered as taxonomic importance and 
diagnostic values. The leaf anatomical and micromorphological evidence 
can be used for identifying certain species in Melastoma from Fraser Hill, 
Pahang. Findings from this study thereby showed the presence of 
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Therefore, the characters could serve as taxonomic value to characterize 
the genus. Apart, straight to wavy anticlinal walls are present in both 
abaxial and adaxial surfaces of all species studied except for abaxial 
surface in M. sanguineum x malabathricum which shows wavy to sinuous 
anticlinal walls thus considered as a good diagnostic value for the species. 
Furthermore, all species studied show anomocytic type of stomata except 
in M. sanguineum x malabathricum which occurred as in diacytic type. 
Therefore, it could be another character that can be used to diagnose the 
species. Not only that, this present study was also reported on the 
presence of two types of guard cell pairs such as raised or slightly raised 
and sunken guard cell pairs. Raised guard cells pairs could be observed in 
M. muticum and M. decemfidum while slightly raised and sunken guard 
cells pairs observed in M. perakense, M. sanguineum x malabathricum and 
M. malabathricum var. normale. Therefore, this parameter could be also 
used to circumscribe certain species in Melastoma. In conclusion, the 
anatomical and micromorphological characteristics based on the 
anticlinal walls and stomata patterning could serve as taxonomic 
importance in identification and classification of Melastoma either at 
species or genus level especially for species in Fraser Hill, Pahang.  
ACKNOWLEDGEMENT 
The authors are grateful to the Department of Plant Science, Kulliyyah of 
Science, International Islamic University of Malaysia, Kuantan, Pahang. 
Not to forget, special thanks dedicated to 
FRGS/1/2019/STG03/UIAM/03/2 (FRGS19-085-0694) for the financial 
support during this research period. Lastly, we would also like to express 
sense of appreciation to Mohamad Ruzi Abd. Rahman and Azad ‘Azizi 
Mahdzir for their technical supports during the research period. 
REFERENCES 
Cutler, D.F., 1978. Applied Plant Anatomy. London: Longman Group 
Limited. 
Fahn, A., 1967. Plant anatomy. Israel: Hakkibutz Hameuhad Publishing 
House Ltd. 
Heywood, V.H., 2007. Flowering Plant Families of the World. Kew: Royal 
Botanic Gardens. 
Johansen, D. A., 1940. Plant Microtechnique. New York: McGraw Hill Book 
Company. 
Korn, R.W., 1976.  Concerning the Sinuous Shape of Leaf Epidermal Cells. 
New Phytologist, 77, Pp. 153-161. 
Lohezic-Le, D.F., Bakhtiar, A., Bezivin, C., Amoros, M., Boustie, J., 2002. 
Antiviral and Cytotoxic Activities of Some Indonesian Plants. Fitoterapia, 
73, Pp. 400-405. 
Metcalfe, J.D., Chalk, L., 1950. Anatomy of the Dicotyledons. Oxford, UK: 
Clarendon Press, 2, Pp. 1259-1271. 
Meyer, K., 2001. Revision of the Southeast Asian Genus Melastoma 
(Melastomataceae). Blumea, 46, Pp. 351-398. 
Nirmal, S.A., Pal, S.C., Otimenyin, S. O., Aye, T., Mostafa, E., Kundu, S., 
Thandavarayan, R. A., Mandal, S.C., 2013. Contribution of Herbal 
Products in Global Market. The Pharma Review, Pp. 95-104. 
Noorma-Wati, H., Nordiyanah, A., Rubashiny, V., 2015. The Taxonomic 
Significance of Leaf Micromorphology in the Genus Melastoma L. 
(Melastomataceae). Sains Malaysiana, 44(5), Pp. 643-650. 
Noor-Syaheera, M.Y., Noraini, T., Radhiah, A.K., Nurul-Aini, C.A.C., 2015. 
Leaf Anatomical Characteristics of Avicennia L. and Some Selected Taxa 
in Acanthaceae. Malayan Nature Journal, 67(1), Pp. 81-94. 
Noraini, T., Cutler, D. F., 2009. Leaf Anatomical and Micromorphological 
Characters of Some Malaysian Parashorea (Dipterocarpaceae). Journal 
of Tropical Forest Science, 21(2), Pp. 156-167. 
Nurul-Aini, C.A.C., Nurul-Atiqah, M.M., Rozilawati, S., 2019. Leaf Anatomy 
and Micromorphology of Selected Plant Species in Coastal Area of 
Kuantan, Pahang, Malaysia. Science Heritage Journal, 3(2), Pp. 22-25.  
Ong, J., Yong, W.T.L., 2007. Melastomataceae: Inherent Economical Values 
Substantiating Potential Transgenic Studies in the Family. Transgenic 
Plant Journal, 1(1), Pp. 237–243. 
Susanti, D., Sirat, H.M., Ahmad, F., Ali, R.M., Aimi, N., Kitajima, M., 2007. 
Antioxidant and Cytotoxic Flavonoids from the Flowers of Melastoma 
malabathcricum L. Food Chemistry, 103, Pp. 710-716. 
Tan, A.L., Chang, Y.S., Ling, S.K., 2010. Observations on the Morphological 
Variations of Melastoma spp. in Peninsular Malaysia. Kepong: Forest 
Research Institute Malaysia (FRIM). 
 
